We conducted a prospective cohort study of 51 healthy women with singleton gestations. At a mean [min-max]) of 34.2 [32.3-37.3] weeks gestational age (GA), participants underwent hyperinsulinemic-euglycemic clamps to assess whole body (Mvalue), hepatic (EGP, endogenous glucose production) and skeletal muscle (Rd, glucose disposal rate) insulin sensitivity; 1 H magnetic resonance spectroscopy to assess IHL and IMCL content; MRI to assess subcutaneous abdominal lipids (SAT), and BODPOD to assess fat mass (FM). Fetal abdominal circumference (AC) was used as a proxy for fetal abdominal adiposity and was assessed by ultrasound. Birth date and newborn weight, length, and sex were abstracted from delivery records to calculate weight for gestational age at birth (WGA) and ponderal index (PI, [weight (kg)/length 3 (m 3 )]). We used Pearson correlation and regression to assess the relationship of maternal ectopic lipid stores with measures of insulin sensitivity and neonatal size. RESULTS: Participants were primarily White (84%) with mean age of 31 (19-39) years and BMI of 26 (18-36) kg/m 2 . Two had preterm births (<37 weeks GA). Maternal ectopic lipid stores were not significantly correlated with newborn size or fetal AC; whereas, maternal total fat mass and SAT were positively correlated with fetal AC (Table 1) . EGP was positively correlated with newborn weight, WGA, and fetal AC. EGP was also positively correlated with maternal weight, FM, BMI, and SAT but was not significantly correlated with IHL or IMCL (Table 2) . EGP remained positively associated with newborn size and fetal AC after adjusting for IHL and IMCL. CONCLUSION: Increasing EGP (decreasing hepatic insulin sensitivity) was associated with increasing newborn size and fetal AC independent of maternal hepatic and skeletal muscle lipid stores. We did not find an association between maternal ectopic lipid stores and neonatal size. The University of Texas Medical Branch, Galveston, TX OBJECTIVE: Progesterone (P4) maintains pregnancy by upholding myometrial quiescence and regulating cervical matrix remodeling. However, its function in maintaining fetal membrane homeostasis is unclear. Similarly, nurturing properties of amniotic fluid (AF) on amnion membrane cells remodeling without rupture during normal gestation is also unclear. Using an in vitro model of human amnion epithelial cell (AEC) wound healing, wWe determined that both P4 and AF accelerate wound healing properties of AECs that will maintain membrane integrity during fetal growth and development. STUDY DESIGN: Scratch assays were performed on primary AECs derived from normal term not in labor membranes grown in following conditions or exposures: 1) normal cell culture conditions (control), 2) oxidative stress (OS) induction by cigarette smoke extract (CSE) to mimic uterine conditions at term labor, 3) term not in labor AF, and 4) P4 30ng/mL. Cellular changes associated with wound healing were determined by localizing intermediate filament (cytokeratin (CK)-18 and vimentin) by immunohistochemistry. Ttest showed significance (p<0.05). RESULTS: Proliferation, migration and transition of AECs in normal culture conditions healed the wound (scratch) within 38 hrs. AF and P4 treatments expedited wound healing while OS prevented wound closure (Fig. 1A-B) . Vimentin/CK-18 ratio changes suggest that cellular transitions, epithelial to mesenchymal transition (EMT) propel cell migration whereas reversal of this process, mesenchymal to epithelial transitions (MET), seals the wound. OS prevented wound closure by inducing a static state of EMT while AF and P4 accelerated MET and cellular homeostasis (Fig. 1C) (Fig. 2) . CONCLUSION: AF and P4 remodel can fetal membranes by recycling of cells through transitions. Mesenchymal cells in the extracellular matrix are likely cell reservoirs that are transitioned by Af or P4 to fill epithelial gaps created by cell shedding during fetal/membrane growth. Uterine conditions at term or preterm averts this transition to cause membrane weakening and rupture.
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The University of Texas Medical Branch, Galveston, TX OBJECTIVE: Progesterone (P4) maintains pregnancy by upholding myometrial quiescence and regulating cervical matrix remodeling. However, its function in maintaining fetal membrane homeostasis is unclear. Similarly, nurturing properties of amniotic fluid (AF) on amnion membrane cells remodeling without rupture during normal gestation is also unclear. Using an in vitro model of human amnion epithelial cell (AEC) wound healing, wWe determined that both P4 and AF accelerate wound healing properties of AECs that will maintain membrane integrity during fetal growth and development. STUDY DESIGN: Scratch assays were performed on primary AECs derived from normal term not in labor membranes grown in following conditions or exposures: 1) normal cell culture conditions (control), 2) oxidative stress (OS) induction by cigarette smoke extract (CSE) to mimic uterine conditions at term labor, 3) term not in labor AF, and 4) P4 30ng/mL. Cellular changes associated with wound healing were determined by localizing intermediate filament (cytokeratin (CK)-18 and vimentin) by immunohistochemistry. Ttest showed significance (p<0.05). RESULTS: Proliferation, migration and transition of AECs in normal culture conditions healed the wound (scratch) within 38 hrs. AF and P4 treatments expedited wound healing while OS prevented wound closure (Fig. 1A-B) . Vimentin/CK-18 ratio changes suggest that cellular transitions, epithelial to mesenchymal transition (EMT) propel cell migration whereas reversal of this process, mesenchymal to epithelial transitions (MET), seals the wound. OS prevented wound closure by inducing a static state of EMT while AF and P4 accelerated MET and cellular homeostasis ( OBJECTIVE: Examine the relationship between parturition and maternal inflammation, metabolome, proteome, vaginal microbiome, and mechanobiological changes in the cervix during pregnancy. STUDY DESIGN: Pregnant women were recruited from the University of California, San Francisco Hospital. Urine and cervical fluid were collected up to 15 time points, while blood samples were collected at three time points during pregnancy. Deep molecular profiling was performed at the multi-omics level, including immune panels, metabolomics, lipidomics, proteomics, and vaginal microbiome. During the same visits that the samples were collected for the multi -omics studies, a unique device called the Smart Diaphragm was used to measure fluorescence and electrical impedance of the cervical tissue. RESULTS: Of the 36 women who completed the study, 34 women had a delivery >37 weeks. A total of 87 blood samples, 327 urine, and 332 swab samples were collected. Using untargeted metabolomics, over 10,000 unique metabolic features were detected, in which 245 pregnancy-related metabolic features were identified in the first set of 16 women (FDR < 0.05). Pathway analysis revealed the top altered pathway in pregnancy was a steroid hormone biosynthesis pathway centered on progesterone. In addition, other altered pathways were also discovered, including the primary bile acid biosynthesis pathway. We observed dynamic changes in the biomechanical properties of the cervical tissue properties during pregnancy (12,013 fluorescence (across 17 wavelengths) and 18,252 impedance measurements (over 10 channels)). In 6 subjects, signal across all spectra decreased dramatically toward the end of the pregnancy. In other subjects, the signal was mostly stable except for some variable changes in early pregnancy. Interestingly, we found five subsets of impedance behaviors, including consistently low impedance (n¼ 6), spikes immediately prior to labor (n¼8), spikes mid-pregnancy and immediately prior to labor (n¼7), spikes early in pregnancy (n¼5), and consistent spikes (n¼9). CONCLUSION: In this study, we performed multi-omics profiling on samples of 36 women seen at UCSF during their pregnancies. The complete multi-omics profiles and cervical device data analysis reveal novel signatures associated with parturition, which will help explore physiological changes in pregnancy. OBJECTIVE: Flame retardant chemical polybrominated diphenyl ethers (PBDE) exposure is associated with spontaneous preterm birth (PTB). We have shown that PBDE causes fetal membrane senescence and injury to placental cells. To determine if PBDE exposure and cellular level changes are reflected in exososomes released from these tissues, fetal membrane and placental explants were exposed to PBDE congener 99 and profiled their exosomal protein cargo STUDY DESIGN: Human fetal membrane and placenta explants from term, not in labor cesarean sections were exposed to PBDE-99, one of the harmful congeners, 25 mM for 48 hours. Exosomes were isolated from media by differential centrifugation followed by size exclusion chromatography. Exososome characterization was done by cryoelectron microscopy (morphology), nanoparticle tracking analysis (size and quantity), western blot (markers) and mass spectroscopy (cargo proteins). Differentially expressed proteins were
